Invasive papillary carcinoma of the breast is a rare form of breast carcinoma. Hereby we report a case of invasive papillary carcinoma of the breast in a 76-year-old otherwise healthy male, who presented at our department with the complaint of left subareolar masses. Mammography demonstrated two masses that were oval and round shaped, sharply demarcated and with micro calcifications on the internal structure. Ultrasonographic (US) analysis revealed solid mass lesions in the left subareolar location. These lesions had cystic areas in the interior structures. Color Doppler US revealed a high resistant vascularization in the central and peripheral parts of the lesions. Pathological examination of the specimen revealed the intracystic component to be invasive papillary carcinoma. In focal areas there was also findings of neuroendocrine differentiation. The patient underwent total mastectomy following an excisional biopsy, as the surgical margin after biopsy was positive for carcinoma. Axillary dissections had negative lymph nodes. After adjuvant chemotherapy and at the 2-year follow-up examination there were no recurrences or metastases. A high index of suspicion is necessary in male patients with solid lesions with cystic components.
Introduction
Male breast cancers accounts for less than 1% of all breast cancer cases. Recent epidemiological studies have indicated that the male breast cancer incidence is increasing by 1.1% every year (1, 2).
The average age at diagnosis for men with breast cancer is 67 years, which is about 5 -10 years older than the average age at diagnosis for women (1, 3) . The most common clinical finding is a painless mass localized in the subareolar region. Other symptoms include nipple ulceration or retraction, nipple discharge, skin thickening, axillary lymphadenopathy and gynecomastia.
The most common type of male breast cancer is invasive ductal carcinoma (IDC) (85% -95%) (4) (5) (6) . Invasive papillary carcinoma is a rare histological type seen at the rate of 2%. Histologically, papillary carcinoma may be intraductal or intracystic and each type can be non-invasive or invasive, a distinction only possible through histopathological examination.
The aim of this study was to present the radiological findings of invasive solid papillary cancer with neuroendocrine differentiation, which is a rare histological subtype of intracystic papillary cancer in a male patient.
Case Presentation
A 76-year-old male presented with complaints of a mass in the left breast for three months. On physical examination, two fixed, hard masses approximately 2 cm in diameter were palpated under the areola. There was nipple retraction. There were no palpable axillary lymphadenopathies. There was no significant family medical history. The patient did not report any trauma to the breasts, nipple discharge, skin rash or fever. Bilateral mammography and ultrasonography were performed.
In the bilateral mammographic examination, two dense masses were observed with left subareolar localization. These masses were oval and round shaped, sharply demarcated and had micro calcifications on the internal structure. There was a slight thickening and retraction of the skin ( Figure 1A and 1B). Ultrasonographic (US) analysis revealed 22 × 17 mm and 15 × 10 mm solid mass lesions in the left subareolar localization. They were oval and round shaped, sharply demarcated and had microlobulations in contour. The lesions had cystic areas in the interior structures (Figure 2A and 2B). Color Doppler US revealed a high resistant vascularization in the internal and periphery of the lesions (Figure 3 ). There were no axillary pathologies. The lesions were reported as breast imaging -reporting and data system (BI-RADS) 4C and tissue diagnosis was suggested. After total excision of the lesion, the pathology diagnosis was reported as invasive papillary carcinoma with Macroscopically, the excised material was 3 × 2 × 1.5 cm in size, irregular shaped and of a dirty-white color. Microscopically, there were papillary structures filling the cystic areas ( Figure 4 ). These structures were composed of hyperchromatic, atypical ductal epithelial cells with slightly irregular nuclear contours. Invasion of solid structures around the tumor was observed ( Figure 5 ).
According to the modified Bloom Richardson, the lesion was reported as high grade (score: 9; tubule formation: 3; nuclear pleomorphism: 3; mitosis: 3; grade: 3).
Immunohistochemically, strong nuclear staining of estrogen and progesterone receptors in the tumor cells was detected. In focal areas with neuroendocrine differentiation, there was positivity with neuron specific enolase and synaptophysin ( Figure 6 ). Chromogranin staining was negative. With these findings, the case was histopathologically diagnosed as solid papillary carcinoma with neuroendocrine differentiation.
As a result of the diagnosis of invasive carcinoma and the positive surgical margins during excision, mastectomy was planned. The sentinel lymph node on frozen section was free of tumor and was reported to be reactive lymph node. Therefore, simple mastectomy was performed. Tumor was detected in samples from the nipple, but epidermal involvement was not observed. It was decided that the patient was at stage T2N0M0 and chemotherapy (4 cures of endoxan and epirubicin) and tamoxifen was used. At the 2-year follow-up examination, the patient was in a stable condition and there were no recurrences or metastases.
Discussion
Male breast cancer is an uncommon disease, and it accounts for only 0.6% -1% of all breast cancer cases (7). The etiology of male breast cancer is unclear, but hormonal levels and testicular abnormalities play a role in the development of this disease. BRCA2 mutations have been shown to confer a significant risk of breast cancer in men. Other recognized risk factors include radiation exposure, family history of breast cancer, Klinefelter syndrome and different benign breast conditions (8, 9 ). In the current case, there were no risk factors other than advanced age.
The majority of breast cancers in male patients are invasive ductal carcinoma, and papillary carcinoma is extremely rare (3, 10, 11) . Papillary carcinoma is histologically divided into five sub-groups: ductal carcinoma in-situ (DCIS) developed from intraductal papilloma, papillary DCIS, encapsulated (intracystic) papillary carcinoma, solid papillary carcinoma and invasive papillary carcinoma (12) . In the most recent (4th) edition of the WHO classification of breast tumors, invasive papillary carcinoma is relegated to the section of 'rare types' of invasive breast carcinoma (13) . The invasive papillary subtype constitutes less than 2% of all breast cancers in women (12). Burga et al. performed a study on 759 male patients with breast cancers. The incidence of invasive papillary carcinoma in male patients was found to be two times more common than in female counterparts (14) .
Papillary carcinoma may present as a single nodule in the subareolar region, but it can also present as multiple nodules extending to the periphery (3, (10) (11) (12) . The most common clinical presentation is a palpable mass. Serosanginous discharge has been reported in 25% of patients (4, 15) . The current patient had two palpable masses in the subareolar area. There was a slight thickening and retraction of the nipple, but there was no discharge.
Papillary carcinoma is usually seen on mammography as round or oval shaped lesions. Although usually with sharp margins, the lesions may also have obscure margins (15) . Due to the minimal fibrotic reactions, spiculated contours are generally not expected (16) . In papillary carcinomas, coarse heterogeneous or pleomorphic calcifications can be observed (16) . On the other hand, as in the current case, punctate microcalcifications can be seen (15, 16) . In ultrasound examination, papillary carcinomas can be seen as a hypoechoic solid mass or complex cystic masses. (15, 17, 18) On Doppler images, typically large internal blood supply or feeder vessels are seen (15, 16) . In the current case, two hypoechoic masses were detected, which were sharply demarcated, including cystic areas in the internal structure and on the color Doppler US, there were internal masses with high resistant vascularization.
Pathology is characterized by fibrovascular proliferation characterized by loss of myoepithelial cells within fibrovascular papilla. Also in some cases as in the current case, neuroendocrine differentiation could be observed (19) . Synaptophysin is considered to be one of the most specific markers for neuroendocrine differentiation (13) . Our case was synaptophysin positive indicating neuroendocrine differentiation ( Figure 6) .
Treatment of the disease varies according to staging and presence of hormone receptors. After lumpectomy or mastectomy, adjuvant chemotherapy, radiotherapy and hormone therapy can be added (20) . In the current patient, after mastectomy, chemotherapy and hormone therapy were added because of receptor positivity.
Although in both sexes, breast cancers have similar behaviors at the same stages, male breast cancers may be diagnosed later than those in females (16) , which leads to a worse prognosis. However, invasive papillary carcinoma grows more slowly than invasive ductal carcinoma and has a lower prevalence of axillary and distant metastases (4) . Since the prognosis of invasive papillary carcinoma is bet-2
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In conclusion, although invasive papillary carcinoma of the male breast is a rare pathology, a high index of suspicion is necessary in male patients with solid lesions with cystic components. Early diagnosis and treatment with mastectomy and adjuvant chemotherapy gives favorable results.
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